1. Introduction. Consider a linear system described by the function u(t) satisfying the linear differential equation [2] for further discussion and references) resolves the problem of determining when (1.2) determines u(t) for an arbitrary set of ^-points.
From the standpoint of identification theory, we are asking that observation of the system at any N isolated times in the interval [0, P] allow us to prescribe the behavior over the entire interval. There are many ways of extending the scope of this problem. We can consider more general systems described by more general functional equations, such as differential-difference equations, partial differential equations, or nonlinear equations, or we can treat more general types of "observations."
We shall pursue the latter path here. In place of (1.2), consider the N conditions
where the <bj are given functions. We shall show that the solution of (1.1) is determined in this fashion, provided we impose certain conditions on u(t) and the <bj. These conditions are closely allied to the condition imposed by Polya, condition W. In the case N = 2, the symmetry of the integrand in (2.4) about the line ti = t2 permits us readily to conclude that (2.6) J Uiit)<bjit)dt = J J P(h, t2, u)Pih, ts, <b)dtidt2.
In general, we can conclude that J Ui(t)<t>j(t)dt = f J P({h ■ ■ ■ ,In,u)
•P(/i, ■ ■ ■ , tN, <j>)dtidt2 ■ ■ ■ dtff.
This relation is the key to what follows.
3. Cebysev systems. Let {u{(t)}, x = l, 2, • • • , TV', be a set of N linearly independent continuous functions. We say that it is a Cebylev system in [0, 7'] if every linear combination, 22< c?=^0,
has at most TV zeros in [0, T]. A basic result (see Gantmacher-Krein [3] ) is that a necessary and sufficient condition for {w,} to be a Cebysev system is that Sometimes the oscillation condition is easy to verify; sometimes the determinantal condition.
A sufficient condition for identification.
Using the foregoing results, we can assert:
Theorem.
If any particular set of N linearly independent solutions of (1.1) is a CebySev set in [0, T] (and hence every such set), and if the <j>j are a CebySev set, then the conditions of (1.3) determine u(t) uniquely.
It is clear that this condition on the solutions of L(u) =0 is a characteristic value condition. For example, (4. 1) u" + u = 0, satisfies the condition in [0, P] if T<2w, but not for T^2ir, as M = sin / shows. In general, we can assert that L(u)=0 satisfies the condition if T is sufficiently small.
